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(54) yCTPOPICTBO A/lfl BbinPABJIEHHR 
OECAflHOI/l KO/lOHHbl 
(57) H3o6peTeHne othocwtca k He<J>T5iHotf w 
raaoBOM npoM-c™ h npeAHa3HaneH0 a/i* bw- 
npaB/ieHMfl o6caAHoti ko/iohhu (OK). Ue/ib - 
noBbiweHMe. HaAewHociw pa6oTw ycip-aa aa 
cneT npeAOTBpaiueNnw ero 33K/iMHMBaMM» b 

CKBdXMHe npM OAHOBpeMeHHOM 3K0H0MMM 

3HepropecypcoB 3a cMeT o6ecneMeMM« bo3- 
moxhoctm yMeHbiueHMfl KpyT«mero MOMenra. 
A/ia aToro Kopnyc (K) 1 ycip-aa MMeeT kohwmc- 
CKwe np&Myio m o6p3THwe Hanpaa/iaioiMMe. a 
Ha ero HapyacHoii noBepxHocm bwoo/ihchw 
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Ko/ibueBOfl naa 2 m paAvianbHbie naabi 10. Ro- 

C/ieAHMe MMSK)T B nonepSMHOM C6M6HMU K 1 

pdBHOMGpHO M3MeH«K)iuyiocp r/iy6MHy a/i« pa- 
AM3/ii»Horo nepeMemeHMP po/imkod (P) 5 m 6. 
KOTopwe pa3MemeHb* a na3ax 10 c bo3mowho- 
CTbK) pa^vianbHoro nepeMeujeHMa. B xonbue- 
bom naay 2 noc/ieflODaTe/ibHo c 

B03MO>KHOCTfclO BpaujeHMJI OTHOCMTe/lbHO npO- 

AO/>bHoii ben K 1 ycTaHoa/ieHbi Ko/ibqa 3, 4 m 8 
c naaaMM 9 Ha o6pau4eHHwx flpyr k APyry no- 



BepxH0CT»x. r^e pacno/wxeHW BbiCTynu.fl/iM- 
Ha naaoa xo/ien 3. 4 m 8 b nonepeMHofl n/iocxo- 
ctm K 1 paBHa Be/iMMMMe pdAuaibHoro 
. nepeMetneHH* P5w6, MexAy xom>u3MM 3. 4 

M 8 C B03MOXHOCTbK> BpsljjeHMfl BOKpyr CB06H 

ocm pasMemeH BTopotf pnA P 5 m 6. B c/iynae 
CMflTMA OK Ha KaicoM-To ee yMacTxe no BceMy 
nepMMeTpy BbinpasneHne OK 6yAeT ocymecT- 
B/uiTbCfl HenocpeACTseHHo oceMn MeTupbM* P 
5 m 6. 4 m. 



l4ao6peTeHMe othocmtc* k He<Jrr«HOM m 
ra3080M npoMbiujyieHHOCTM. a mmchho k ycT- 
poiiCTB3M Ann BwnpaB/ieHMB o6c3aho& KO/IOH- 

HU. 

Ue/ibK) M3o6peTennfl nB/i«eTCfl noebiiue- 

HMC H3AOKH0CTM pa60Tbl yCTpOMCTB3 33 CMeT 

npeAOTDpameHim ero 33k/ihhmb3hh3 b cxsa- 
>KMne npn OAHoopeMenHOM skohommm SHepro- 
pecypcoB aa cneT o6ecneMennn yMeHbujeHun 
KpyT«mero MOMema. 

♦ Ha <|>Mr. 1 cxeManiMHo M3o6paxeHo npeA- 
/iaraeMoe ycTpoflcTeo; na 4>nr. 2 - pa3pe3 A-A 
na <J>mi\ 1; Ha <J>nr. 3 - pa3pe3 B-B Ha <J>nr. 1; 
H3 <J>mi\ 4 - TpaeKTopMM nepeMemeHwrt ocePt 
Bpamennw pojwkob, nepeKaTusaioiUMxcfl no 

.CMflTOM M lieCMflTOM CT€HK3M 06caAH0* KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMTM3 UM/lMHApMMeCKOrO 

MMe»omero KOHWMeCKyio npnMyio m o6paTHyio 
HanpaD/iHioiAyK) Kopnyca 1, Ha HapyxHOft no- 
aepxHOCTM icoToporo Bbino/iHen xonbtjeBOM 
na3 2. rAe noc/ieAoaaTenbHo paaMemeHw um- 
/iMHApuHecKMe Ko/ibna. BepxHee 3 m HMwnee 

4, MCttAy KOTOpblMH yCTaHOB/ICHbl C B03MO*- 

HOdbio epsmeHwa aoxpyr CBoeft ocm BepxHMfl 

pflA PO/IMKOB 5 M HMXHMM p»A PO/WKOB 6, CH36- 
XeHHWX P33MemeHHWMMB0epXHe«MHM^He« 
MaCTflX H3 MX TOPUOBWX nOBepXHOCTJIX BblCTy- 
nsMii 7. Me*Ay BepXHMM W HMXHMM p«A3MM 

PO/iukob ycTaHoaneHo cpeAHee um/imhapmmc- 
cxoe Konbuo 8. BepxHee 3. cpeAHee 8 m hmw- 

Hee 4 UM/lMHAPMHeCKMC KQ/lbUd BbinO/lHeHbl c 

na33MM 9 Ha o6paiueHHbix APyr k APyry noaep- 
xhoctrx, rAe pacno/ioxeHbi pwcTynw 7 po/m- 
kob. Po/imkm 5 m 6 yCTaHOBneHw a nsay 2 M 
pSAnanbHbix na3ax 10 Kopnyca. naaw 10 xop- 
nyca MMeiOT b nonepeMHOM ceseHnw Kopnyca 
paBHOMepHo M3MeH»K)iuyK)cji r/iy6nHy ot bw- 
CTynoa 11 k anaAMHSM 12 a/»« poAW3nbHoro 
nepeMemeHMji poahkob. Ko/tbua 3. 4 u 8 ycT3- 

HOB/ieHM C B03MO*HOCTblO BpaiUehMfl OTHOCM- 

Te/ibHO npoAO/ibHotfi ocm xopnyca, a AnMHa 
na30D 9 xo/teu a nonepe»iHort nnocKocm Kop- 
nyca paBHa paAMa/ibHOMy nepeMeiueHMio po- 
nwKoa. B xopnyce aunonHen oceBOvi Kanan 13. 



YcTpo^cTBo pa6oTaeT cneAyiouuMM o6ps- 

30M. 

YcTpoJiCTBO na K0/I0HHC 6ypM/lbHblX Tpy6 
cnycxaiOT b ckbsxcmhy m npM aoctm^hmm mm 
5 BepxHePi rpanMuw CM»Toro ynacTxs o6c3AHort 
KO/iOHHbi cnycx npeKp3iA3K>T. 3aieM onenb 
MeA/ienno BpamaioT xo/ioHHy 6ypn/ibHbix 
Tpy6. Ec/im Ko/iOHna Tpy6 cbo6oaho BpaujaeT- 

C» 3TO yKd3UBaeT H3 TO. MTO PBAW PO/1MKOB 

10 BepxHMft 5 m hmx<hmm 6 (<|>Mr. 1-4) etue ne 

B3aMMOAeMCTBy»OT CO CMDTblM yH3CTKOM 06- 
C3AHOM KO/IOHHU. He3HaHMTe/lbH0 yBe/lMHMB 

r/»y6MHy cnycxa ycTpoftcTBS, BHOBb epa 114a k>t 
xo/ioHHy 6yp>i/ibHux Tpy6. Aa/ibHeMUJMM cnycx 
15 ycTpoftCTea npexpatuaioT b tom c/iynae. ec/iw 
npw apameHMM ko/iohhm rpy6 B03HMKaeT co- 
npor^ia/ieHwe ee apameHMio. mto CBMAeTe/ibCT- 
eyeT 06 ynope po/imkob ycTpoMCTBa b cmhtwA 
ynacTox o6caAHO« ko/iohhu. floc/ie aToro co- 

20 3A3IOT UMpKy/lflUMIO npOMUBOMHOft XMAKOCTM 

b CKBaxcMHe. KOTopan npoxoAMT Mepea oceaort 
xanan 13 Kopnyca 1 m noc/ie BbixoAa M3 Hero 
oMueaeT po/imkm m cnoco6cTByeT mx oxnaxAe- 

HMK). ripw BpatUGHMM KO/IOHHbl 6ypMnbHblX 

25 Tpy6 BpaiAaeTcn KOpnyc 1 ycTpoflcrea. npw 
3tom po/imk, HaxoAfliUMficn bo BnaAMHe 12 pa- 
AMdnbHoro na33 10 Kopnyca (<J>Mr. 4). oKaauBa- 
den npMxaTWM oahobpcmchho k cmsitoA 
CTeHKe o6c3aho« ko/iohhw m Any paAua/ibHoro 

30 naaaKopnyca. B pe3yAbTaTeMeronpOMcxoAMT 
nepexaTbiBdHMe po/iMxa no ynoMJiHyTUM no- 
BepxHocTWM o6caAHoA KO/iOHHbi m Kopnyca ye- 
TpoftcTaa. B to xe speMn po/imk. 
pacno/ioxeHHurt c npoTweononoxcHort CTOpo- 

35 hm xopnyca 1, ynnpaeTcn a HecMirryio CTenxy 
o6caAHOf) KO/iOHHbi m nepexaTUBaeTCfl oaho- 
BpeMeHHo no 3to« noBepxnocTM m AHy paAM- 
a/ibHoro na3a xopnyca. flpM 3tom 
HanpaB/ieHMe nepexaTbiBaHMn po/imkob m Bpa- 

40 meHwe, CB»33HHbix c hmmm aepxHero. cpeAne- 
ro m HMXHero um/imhapmmcckmx xo/teu 3, 8 m 4. 
coanaAaeT c HanpaB/ienneM epaiueHMn xopny- 
ca 1 ycTpoflCTBa. B npouecce nepexaTbieaHMA 
po/imkob no Any paAManbHoro naaa 10 ohm m3 

45 anaAMHu 12 nepeMemawTcw H3 Bepuinny 11, 

conpoBO^AaeTCR npMHyAMTe/n>HUM eu- 



5 



1663180 



6 



.AowxeHweM po/)mkod H3 xopnyca noj\ achct- 
BMeM oo3HMKa»omero 6oxoeoro (Bunpao/iflK>- 

lUero) yCM/IMff. flpM BWABMXeHMM po/IMKOB MX 

Bbidynw 7 nepeMeinaioTCfl no na3aM 9. koto- 
pwe npeflycMOTpenw b xo/ibuax 3, 4 n 8. npn 5 
3tom TpaeKTopnp nepeMetqeHM* ocw Bpame- 
hmji {>o/iwk3. nepexaTWBax^eroc* no necM*- 
tow crenxe o6c3amo« xo/iohhu, 6yAer MMCTb • 

BMA OXpyXHOCTM. D0Kd33HH0M HB (J>MI\ 4 

cn/joujHow /»MHMeti t ueHTp kotopom cosnaAaeT 10 
c ueHTpoM o6caAHOtf xo/iohhw. Ocb xe Bpa- 
menu* po/iMKa, nepexaTuaafomeroc* no cma- 
tom CTeHxe ko/iohhw m BwnpaB/i5?K)mero ee. 
6yAeT nepeMemaTbc* no napa6o/insecKOM 
tpaeKTopMM. xoTopa* noxa3ana na tom xe 4>m- 15 
rype nynxTwpHOM /imhmcm. 3to npowcxoAWT 
M3-3a Toro, mto ycwnwe. neo6xoAHMoe j\nn bu- 
npao/ieMMfl CMmoro ynacTxa o6caAHOM Ko/ioh- 
Hbi BcerAa MeHbiue ycw/iup, neo6xoAMMoro 
A"* nepBMMHow Ae<()opMauMHTOMxe ko/iohhw. 20 
Po/imx. nepexaTbiaaioiMiiMcn no hccm*tom 
CTenxe o6caAHOi^ ko/johhw. nepeMemaacb M3 
Bna A MHbi 12 Ha sepuiMHy 1 1 AHa paAwa/ibHoro 
0333. OTOABuraeT xopnyc 1 ycrpOMCTBa ot ne- . 
cmbtom CTenxw b CTopoHy cmatom. BbiABwxe- 25 
Hue po/iwxoB M3 xopnyca npexpamaeTca 
noc/ie AOCTMxeHMfl mmm aepuiMH 1 1 AHa pa ah - 
ayibHoro naaa. MaxcMMa/ibHoe paccTo»Hwe. Ha 
xoTopoe nepeMeu4aeTC« po/»Mx, Bbmpaa/iHio- 
ihmm CMATyK) CTewxy o6caAHOii xo/iohhu. 6y- 30 
AeT paano cyMMe paccTOAHMii. Ha xoTopwe 
BUABMraK>Tcn M3 xopnyca ynoMAMyTUM m npo- 
TMBo/iexaiunii eMy po/mxM. 6 c/iysae cm«tm* 
o6caAHO* xo/iOHHbi na xaxoM-ro ee yMacrxe no 
BceMy nepwMeTpy BbinpaaneHwe xo/iohhm 6y- 35 
AeT ocymecTB/iflTbCfl nenocpeACTBeHHo ace- 

MM MeTUpbMfl pOflMXaMM. TdXMM o6paaoM. B 

npouecce OAHoro o6opoTa xopnyca 1 ycTpon- 
CTBa Bbinpae/ijieTcn yMacTox o6c3ahom xo/ioh- 
hm. paoHbiPt no AflMHe cyMMapnow awcoTe 40 
sepxnero m HMXHero p»aob po/iwxoa. J\n* bw- 
npaB/ieHMn HMxe/texamMx cmwtwx yMdCTxoB 
oGcaAHOM xo/johhu ycTpowcTBo Aonycxaxrr h 
noBTopflK)T onMcaHHbie onepat^MM. 

n 45 
p M M « h flonycTMM o6ca A Ha» xo/iOHHa 
AwaMeTpoM 299 mm (Mapxa CTanM K. TomnMHa 
ctchxm 12 mm) cM»Ta Ha r/iy6wHe 300Om, fl/in 
Tpy6 Tax oh npoMHOCTM HapyxHoe Aaa/)eHMe. 
npw xotopom Hanpaxenwe a Teiie Tpy6bi aoctm- 50 
raeT npeAe/ia TexynecTM. paano 130 xfc/cM* 

3T0 3H3MMT. MTO fl/IJI CMflTMJI 06C3AHUX XO/IOHH 
yX333HH0H npOHHOCTM A0CT3TOMH0 HapyXHOe 

AaB^eHwe nopiiAxa IGOxrc/cM^^naunpaB- 
zieHMfl Tax mx xo/iohh Tpe6yeTc» Taxxe Aas/ie- 55 
HMe (m/im 6oxoeoe Bbinpaa/iflKHAee ycwnne) b 
npeAe/iax 130 xfc na xaxAww xaaApaTHbiM 
caHTMMeTp KOHTaxTa pafioMero 3/ieMenTa (o 
AdHHOM cnynae po/imxob ycipowcTBa co cma- 

TOM CT6HKOM o6C3AHOM XO/IOHHU. 



YcrpoMCTBO cnycxaeTca na rny6wny 3000 
m Ha 6ypM/ibHOM xo/iOHne A^aMeTpoM 140 mm 
(Mapxa CTa/iM K. To/itqiiHa ctghxh 10 mm), flpw- 
BeAeHHbiM aec 1 nor. m Taxow xohohhw paBen 
Pnp - 38,8 xrc/M. npeAen Texynec™ Of eK = 
5000xrc/cM 2 . 

Bee bcbm 6ypM/ibHOM xo/iohhw 6yAeT 

P = 38.8 -3000- 116400 xrc. 

^ npw xoa^MMMeHTe 3anaca npowHocm 
K — 1 .3 

a AO n.=^=^^3846 xrc/cM 2 

Oh p = /^+3r?ac : (1) 
P 

Oh = « ~ : 

. SceM.Tpy6w = 40.7CM 2 ; 

a H =i^og = 2860 Krc/CM 2 

MOMeHT conpoTMBneHM« XpyMeHMPO 

k 3 



W O M d - COOTBeTCTBeMHO HapyxHbiw M 
BHyTpeHHMM AM3MeTpbl 6ypM/ibHOM XO/IOHHW, 

m; 

= 0.000244 m 3 =244 cm 3 . 
^3(1) 

3r? ac =f/np-(/2: 



/li 



r - M - 



np ~ (/ M2 • 
3 



OTxyAa AonycTMMbiM momcmt, c xotop«m 
moxho cxpyMMaaTb 6ypM/ibnyio xonoHHy Afl» 
npweeAeHMa ee bo apameHwe, 6yAeT 



M = W 



f /^aaS-244 /3 846*-2860 T 
-361120xr 3 .cM^3611xr. M . 3 
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Tor/\a ycn/ine» B03HtncaK)mee ot 3Toro mo- 

MCHT3, C0CT3BMT 

2 

rAe Di - Hapy)KHbiM AHaMeTp Kopnyca ycTpofl- 
CTea (liaroTdB/iMBaeTCA us YET AuaMeTpoM 
178 mm). m. 10 

HpM BbicoTe OAHoro po/iMKa 100 mm. A*a- 
Meipe 40 mm m BUABMxeHMM Ka*Aoro po/wKa 
M3 Kopnyca yCTpoftCTea Ha 5 mm n/iomaab koh- 

T3KT3 Skom. PO/IMKOB CO CMflTOfl CTeHKOft 06- 

caflHort KonoHHbi 6yAeT M3MeMHTbC» ot 1 ao 15 
145 CM . 



BoKoeoe Bbinpaa/iniotuee ycwnwe, co3Aa- 
saeMoe ycTpoftcTBOM. pasHO 



20 



Qeun — 



_ Q 



3to ycw/ine no Mepe BbiABVDKeHtui po/m- 
kob M3 KdHdBKM Kopnyca vcTDOMCTBa 6vneT 25 
MSMeMftTbCR OT 40573 AO 280 xrc/cM 2 ,HTO 
3H3MMTe/)bHO npCBOCXOAMTyCM/IMe. Heo6xoAM- 
Moe Ann Bbinpa B/i6HMn paccMaTpwBaeMort 

CMflTOfl 06C3AH0rt KO/10HHM. 

io 

JLlA 



O o p m y n a M3o6peTeHn« 
Yctpo^ctbo a^» BbinpasneHMR o6c3ahom 
ko/iohhw, BK/iK)Haiomee Kopnyc c KOHvmecKM- 
mh np«MOM m o6paTMow nanpaB/iaK>mnMM n 
Ko/ibqeBbiM naaoM Ha HapyxHOfl noBepxno- 
ctm. noc/ieAoaaTe/ibHo ycTaHOB/ieHHbie a 
KO/ibMesoM naay Kopnyca xo/ibua c naaaMw Ha 
B33MMHO o6pameHHwx nosepxHOCTflx. ycTa- 
HOB/ieHHue na Kopnyce Me*Ay Ko/ibuaMH c 

803M0XCH0CTbK> BpaiHGHMJ? pO/IMKM C BUCTyna- 

mm a BepxHeft m HMWMefl MacT«x. pacnonoxcen- 
hwmm a naaax xo/teq. OT/inqaioiueeca 

TeM. HTO, C Ue/lbK) nOBblUieHM* HdAeXCHOCTH 

pa6oTbi ycTpoMCTBa sa cmct npeAOTBpauteHtw 
cro 3aKflMHM8aHM« b cxBaxcMHe npn OAHOBpe- 
MeHHOA 3K0H0MMM anepropecypcoB 33 CMeT 
b6ecneMeHn»yMeHbiueHM»KpyTflmeroMOMeH- 

T3, Ha H3py>KHOM riOBGpXHOCTM KOpnyCO BU- 

no/ineHbi paAH3/ibHbie na3bi, MMewiAne a 
nonepeMHOM ceneHMM Kopnyca pasHOMepno 
H3MeH*K>myiocfl rny6nHy a** paAMa/ibHoro 
nepeMeu4eHHfl po/imkob, npn^eM po/imkm paa- 
MetueHbi a paAwa#ibHwx na3ax Kopnyca c 
B03MO)KHOCTbio paAMa/ibHoro nepeMeme- 
hmji. xoiibua ycraHOB/teHbi c B03M0XHOcrbto 

BpameHUfl OTHOCHTe/lbHO npOAO/lbHOft OCM 

Kopnyca. a A"MHa na30B xo/ieu b nonepeMHofl 
n/iocxocni Kopnyca pasHa se/iMMWHe paAna/ib- 
Horo nepeMemeHM5i po/imkob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 1 2 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is cy = 5000 kgf7cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor K = 1 .3 

o y 5000 2 
<W«*. = -f = U = 3846kgf / cm 2 

^ = V^ + 3tL; 0) 
P 

<T " = s ' 

p/pe cross scf/on 
Spzpe crow section = 40.7 cnt? » 

116400 



40.7 

The torsional moment of inertia is 



= 2860 kgf/ cm 2 . 



D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 



_2 



IV I 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 361 120 kgfcm = 3611 kgf-m. 



3840-2860 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. ^ 



QstrdgHmirg ~ 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 

[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 



[see Russian original for figure] 

( 

Fig. 2 

B—B 



Fig. 3 
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